Compliance is a precondition for a regulatory system to be effective. This article analyses the drivers behind non-compliance and ways of enhancing compliance by empirically investigating the assumptions of compliance theories in the regulation of biodiversity conservation in private forests in Finland. The article shows that institutional factors, such as the characteristics of the decision-making procedure and the roles professional forest organisations, as well as market pressure on large corporate actors, explain to a large extent the identified low level of non-compliance. Knowledge, information and coordination are identified as the most important bottlenecks in the enhancing the implementation of regulation on habitat conservation. We propose the following combination for the promotion of compliance: building on a cooperative strategy by improving the knowledge base and sharing; following a responsive regulation strategy by maintaining existing deterrence tools; and applying true smart regulation through more ambitious institutional arrangements for engagement with new third parties.
INTRODUCTION
A high degree of compliance is a precondition both for achieving the objective of regulation and for guaranteeing its legitimacy. Although there is a general consensus about the desirability of a high level of compliance with regulatory obligations, views on what explains compliance diverge. Broadly speaking, two main lines of thinking have previously dominated the discussion. Rational theories stress the cost of complying and the subsequent benefits, in explaining individual level compliance, whereas cooperative theories consider other, more social factors such as commitment or capacity, as the crucial factors explaining compliance or its absence. 1 While both theories have been criticised, recent approaches to compliance combine cooperation and deterrence theories. The approaches of responsive regulation, smart regulation and meta-regulation each bridge the rational and cooperative theories, and pay attention to the context of application. In other words, these theories are potentially more context-sensitive than the rational theories yet more robust than the cooperative theories. The responsive regulation approach suggests that in the first instance of non-compliance, regulators should enforce by persuasion and apply more punitive deterrent responses only if the regulatee continues to breach. 2 Enforcement should both aim to facilitate compliance and work as a threat. Instead of enforcement style, emphasis can be placed on the institutional features of regulation. The smart regulation approach puts much weight on third parties as watchdogs and the meta-regulation approach focuses on improved capacity of the regulatee to carry out the implementation and monitoring of environmental management. 3 Hence, these two approaches highlight the ability of the regulator to enforce by partially relying on other actors than those with direct enforcing roles.
This article conceptually and empirically examines theories of compliance in the regulation of biodiversity conservation in private forests. It focuses on the Finnish Forest Act (1093/1996), which requires the preservation of the characteristics of particular valuable habitats in forestry operations. 4 During the 10-year period following the enactment of the Forest Act in 1996, there had been close to 200 identified breaches regarding the habitat regulation aspects of the Forest Act. This figure is very low in comparison to the approximately one million forestry operations conducted in private forests in Finland during the same period. Despite the low level of identified non-compliance, there has been criticism of the functioning of the law as The Forest Act is applied both in public and private forests and it defines sustainable timber production and biodiversity conservation as parallel objectives.
well as the legal and ecological consequences of its enforcement. 5 Our aim is to understand the implementation of the regulatory obligations relating to habitat conservation in these forests and identify possible means for improving the enforcement strategy in this area.
The central questions that this article addresses are as follows:
(1) what are the factors explaining compliance and non-compliance with the regulatory obligations in relation to the Forest Act in Finland, and (2) how can compliance in this area be advanced? The questions are investigated by analysing the official documentation of the violations of the Forest Act and interviews with representatives of relevant stakeholders. Utilising these two datasets allow a combining of the analysis of the formal enforcement system with its implementation that is embedded in the institutional and socio-economic context. The empirical analysis is anchored in an overview of the theoretical approaches to compliance and enforcement, and an analysis of the current regulatory context in Finland.
To familiarise the reader with the context and the roles of different actors in the implementation of the Forest Act, we describe the key characteristics of the forest industry, the stakeholders and nature conservation regulation in Finland in the following section of the article. In the third section, we outline the theoretical viewpoints explaining regulatory compliance and non-compliance and discuss their relevance to our study. Drawing on the theories, we close the section by deriving detailed questions for the empirical analysis. In the fourth section, we describe our empirical analyses and present the results. In the fifth section, we discuss the explanations for compliance and non-compliance identified in our empirical analysis, and critically reflect on its contradictions and uncertainties. Finally, we draw conclusions for an appropriate compliance strategy for forest biodiversity regulation.
INDUSTRY, STAKEHOLDERS AND REGULATION

Forestry and Forest Owners
Forestry and the forest industry play a significant role in the national economy and its structure in Finland. Forestry land covers almost 86% of the country's land area, and forestry and the forest industry combined account for almost 5% of Finland's GDP, employing almost 3% of the total labour force. 6 Covering such a large area, forests host a significant amount of Finland's biodiversity and are also the primary habitat for 43% of the threatened species identified in Finland. 7 The greatest threat to these species is forestry. About 60% of forest land (growth/ha/a > 1 m 3 ) in Finland is owned by private individuals. 9 The average size of a forest holding is about 30 hectares. In the past, most forest owners were farmers, while nowadays the largest group is pensioners and only one-fifth are farmers.
10 About 80% of forest owners place some economic expectations on their forest property, but at the same time, more than 30% take some action to safeguard natural values on their own initiative.
11 About a third of forest owners participate in harvesting, and two-thirds engage in some kind of forestry activity, such as planting or thinning, while others have no personal involvement in the management of their forest.
12
Professional Forest Organisations
Landowners rely significantly on professional expertise when making management and conservation decisions in their forests. 13 The professional organisations managing the integration of forestry and biodiversity conservation in Finnish non-industrial private forests include public, private and associational actors.
14 These organisations interpret and apply the law when planning and carrying out silvicultural operations; they are often the main information source for the landowner. 15 Because of the central role that the forestry organisations play in defining forest management, they should be the focus when explaining compliance with regulatory obligations in relation to habitat conservation.
The Forestry Centre 16 has dichotomous roles in the Finnish forest planning and management system. It functions as a public forest authority, but it also provides expert advice and planning services based on the forest inventories and databases, which it has in its possession. 17 Local Forest Management Associations have forest owners as members and provide extension services and plan a significant share of those forestry operations that are not planned by the timber purchasing company. Their role is also to enhance the profitability of forestry.
18 Thus, the associations have a role as service providers and advocacy organisations. In those cases where the timber purchasing corporation plans the operation, the forestry expertise rests with the timber purchaser. In some cases, the operation planner can be a small-or medium-sized forestry entrepreneur.
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General forest management guidelines that are applied to all actors have been developed by the Forestry Development Centre Tapio. 20 While forestry data and Forest Act habitat inventories are held by the Forestry Centres, other habitat and species data are held by the environmental administration (Centres for Economic Development, Transport and the Environment, ELY Centres). The ELY Centres holds much of the ecological expertise, and is resorted to when ecological knowledge beyond the expertise of forestry organisations is required. 
Regulation
Finnish state regulation on forest biodiversity has two important pillars; one based on the Nature Conservation Act and the other on the Forest Act. Our research focuses on the obligatory habitat conservation regulatory obligations in the Forest Act, since the implementation of this key regulation is particularly complicated and challenging for practitioners. 22 The other state-based instruments aimed at conserving forest biodiversity are top-down forest conservation programmes, nature reserves, a voluntary forest conservation programme and the habitats protection provisions in the Nature Conservation Act. 23 All these mechanisms differ greatly from habitat conservation under the Forest Act that has the implementation responsibilities so dispersed.
The Forest Act lists seven habitat types that are protected if they are found in a natural or near-natural state and are clearly distinguishable from the surrounding forest habitat. The interpretation of the Act rests mostly with professionals.
24 Protection does not mean total prohibition of forestry in, or nearby, the habitats, but it requires that silvicultural measures or logging are carried out in a manner that preserves the special characteristics of the habitats. The law does not require the authorities to designate the protected habitats. Instead, it is the obligation of the forest owners, or of other logging rights holders, to identify the habitats on a case-by-case basis, and to designate their boundaries. It is also the responsibility of the logger to decide what forestry measures can be carried out without destroying the habitat or its special features. 25 Hence, the regulatory technique adopted in the Forest Act entails a need for particular expertise when implementing the law. The actors utilise various sources of information when applying the regulatory obligations in relation to habitat conservation, 26 but the actual decisions also rely on their professional judgment. 27 To ease and streamline decision-making, general guidelines on Forest Act habitat conservation have been produced and the habitats have been inventoried. The inventory has contributed to a systematic database but it does not, in strictly interpretive terms, change the legal status of the inventoried habitats-nor that of the habitats that have not been identified in the inventory. 28 The inventory does not achieve 100% coverage but the habitats are protected based on their valuable special characteristics defined in the law. 29 The regulatory control of logging rights holders is based on the notification of forest operations to the Forestry Centre. It is noteworthy that this is not a permit mechanism. The forestry operation can be started after 14 days from the notification unless the authorities do not initiate a separate process against the rights holder. Notification is a way to provide information to authorities. 30 The control procedure has been developed to process the large number of forestry operations in Finland (around 100,000 annually). 31 For the same reason, the Forestry Centre is able to make on-site investigations only very rarely. Instead, they rely mainly on the inventory database and their own knowledge of local conditions. Since inventory data is not published and the notification procedure does not include public consultation, supervision of the Forestry Centre occurs with no public scrutiny. 32 This feature of the current forest regulation is relevant when considering the need for facilitating compliance through engagement of watchdogs (smart regulation). Increasing the access to information for the public could potentially enhance compliance with the forest regulation.
The Forestry Centre acts as the authority that handles breaches of forest legislation. If the Forestry Centre suspects a violation of the Forest Act, it reports the case to the prosecutor (Forest Act, Section 22) who, in turn, in most cases requests the police to investigate the case. The Forestry Centre can, however, also conduct preliminary investigations. If the violation is interpreted to be very minor, the Forestry Centre may decide not to report the case. The enforcement strategy of the Forestry Centre has been criticised for not reporting observed violations to prosecutors often enough. Although the prosecutors could, in principle, take action without any reports, in practice the lack of other channels for information about possible violations prevents this. Due to the small number of reported cases, and consecutive legal proceedings, the deterrence effect of the regulation has been claimed to be weak.
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In addition to state regulation, there is private regulation in the form of certification systems. The main certificate system in Finland is the Finnish Forest Certification System (FFCS) that belongs to the Programme for the Endorsement of Forest Certification schemes (PEFC). FFCS is the clearly dominant forest certification regime in Finland, as it covers 95% of managed forests. 34 In the present form, forest certification and legal regulation are closely linked, as one substantial requirement of certification is compliance with law. Only very limited additional requirements are included in the FFCS, the requirement for leaving retention trees on-site is the most significant, both ecologically and economically. 35 For legal compliance, the added value of the FFCS certification is linked to supply chain pressure. Pulp and paper companies, the main buyers of timber, need certificated raw material for successful trade in international markets and they generally buy only certificated timber. As a consequence, the forest owner may lose market opportunities, if they do not comply with forest certification conditions-and hence with the law.
THEORETICAL FRAMEWORK AND ITS RELEVANCE IN THE
FINNISH PRIVATE FORESTS Compliance with regulatory obligations is an essential condition for regulation to be effective. 36 Understanding compliance requires that we pay attention to factors explaining both compliance and non-compliance. To a large extent, the adequacy of enforcement strategies depends on the nature of non-compliance, the motives of the regulatees, and the institutional features of any particular regulation. 37 Noncompliance can be considered to fall under two broad categories: unintentional and intentional. Unintentional non-compliance occurs when reasons other than the willingness of the regulatee explain the breach. Non-compliance is intentional when the regulatees are not willing to comply with the regulation (for whatever reason), despite being aware of the regulation and despite being able to comply. 
Unintentional Factors Affecting Compliance
One of the potential reasons leading to unintentional non-compliance is the lack of specific regulatory knowledge and expertise among regulatees. 38 The expansion of regulation in recent decades has increased complexity, which generates difficulties for comprehending and simply managing the multitude of rules. 39 The interpretation of a legal rule may require technical, scientific or other expertise, which lay-regulatees do not typically possess. This complexity is significant in environmental regulation, as environmental legislation is full of references to technical details, regardless of whether it addresses enterprises or ordinary citizens. Complex regulation may also be ambiguous and open to various interpretations, which increases the risk of noncompliance.
The biodiversity protection instrument in the Finnish Forest Act is an illustrative example of a regulatory area where the interpretation of law calls for particular expertise. Defining the boundaries of a habitat in accordance with the Forest Act requires knowledge of ecological and legal matters, as well as economic and geographical factors. There is evidence that landowners, who are the main regulatees in the context of Forest Act, are not completely familiar with the regulatory obligations on biodiversity conservation in forestry, or the ecological reasoning underlying them. 40 However, organisational capacities are also important in this context: forest owners typically rely on professional organisations when managing their forests. 41 Hence, the relevant 'body' interpreting the law for this particular case is not a single legal entity, but a combination of actors. For this reason, our empirical analysis takes into account the capacities of both forest owners and the professional forest organisations, as well as the interaction between them.
Motives to Comply with Regulation
In addition to unintentional non-compliance, regulatees may have various motives for intentional non-compliance-or compliance. The motivational explanations can be divided into three broad categories, namely economic, normative and social 38 See also the OECD's (2000) categorisation of the causes for non-compliance, namely: (1) lack of regulatory knowledge and understanding, (2) willingness of regulatees and (3) motives. 42 Perhaps the most commonly identified reasons for complying and breaching regulatory obligations are economic motives. 43 If the costs incurred by compliance are relatively high, the regulatees may calculate that obeying the regulation is too costly. In other circumstances, the economic reasoning operates the other way round. If the benefits of non-compliance are low, then taking the risk of a sanction might not be economically justified. 44 Previous research indicates that profit-seeking motives could be an essential explanation for non-compliance with the biodiversity regulation aspects of the Finnish Forest Act. 45 Hence, economic motivation as a potential explanation for the non-compliance will be given particular attention in the following empirical section.
Compliance and non-compliance also depends on normative aspects, such as the values and attitudes of the regulatees. The general legitimacy of government, particularly if it is strong, may encourage citizens to obey the law, even when they do not understand the actual benefits of compliance in a given case. Expressions of a sense of duty, or a sense of civic duty, 46 are often seen as relevant normative motives. The sense of civic duty based on the general legitimacy of the government is distinct from normative values in relation to nature conservation. The values and attitudes of forest owners towards forests generally, and biodiversity protection in particular, may either support or contradict the goals of regulation.
Previous research shows that the goals of forest management and forest owners' attitudes and values towards biodiversity conservation in Finland are heterogeneous. 47 Non-industrial private forest owners can be divided into four groups according to their goals for forest management.
48 Multi-objective owners (41%) consider recreational, conservational and economic objectives for forests as the most important. So-called recreationists (24%) emphasise the importance of forests as a source of recreation as well as conservational and scenic values. Investors (15%) emphasise the economic security provided by the forest as an asset, while self-employed owners (20%) consider the forest as a source of regular sales revenue and labour income, as well as a source of funding for big investments. The normative goals and attitudes of forests owners affect to what extent they employ voluntary conservation practices in their forest management. Among multi-objective owners and recreationists, conservation practices are rather common (over 40%) while in the other groups they are much rarer (investors 32%, self-employed owners 17%). The most commonly 49 This motivation signals a strong civic duty to protect biodiversity. While a large proportion of forest owners are willing to promote biodiversity values, many forest owners do not accept traditional forms of nature conservation policies. One of the most serious environmental conflicts in recent decades in Finland is related to the implementation of the EU Natura 2000 network, which took a topdown regulatory approach. 50 Although this conflict was not about compliance with law but about the implementation practice of EU law at national and local level, 51 it indicates strong tensions between state policies and values and perceptions of land owners in certain situations. The importance of maintaining property rights and sovereignty in decision-making have also been revealed in survey studies of forest owners. Conservation contracts, in which land ownership is maintained, are acceptable to the majority, while government acquisition of areas with conservation value is acceptable only to one-fifth of all forest owners.
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In addition to economic and normative motives, a third set of motives are social. By social motives, we mean motives that relate to the extent to which approval or respect of business partners, peers, regulators or others motivate the regulatees to comply with the law.
53 While large companies work to maintain their reputation and position in the market at a global level, compliance of smaller actors is more dependent on their informal reputation in a local community. Large forestry companies are the dominant buyers from private forests and because their reputation is linked to the perceptions of how the forests from which they acquire timber are managed, it is risky for them to buy timber from sellers who do not comply with regulation. This impact is what Gunningham and Sinclair call 'supply chain pressure'.
54 Forestry professionals have been found to significantly rely on social norms and the approval of other foresters when deciding on how to delineate habitats. 55 Another aspect of reputation is that given by the regulator. Regulatees might be seeking for the approval of regulators beyond the economic consequences of non-compliance. During the negotiation process, they may be affected by the opinions of the regulators about what would be a good solution in the case at hand, although the regulator would not claim that this was strictly based on legal requirements.
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The notion that large companies are more sensitive to international publicity does not mean that private forest owners would not be affected by social reputation. Clearly, local community acceptance is important for non-industrial forest owners in their relevant community. This community may consist of neighbours and other peers, and an important role is played by the forestry professionals with whom the landowner discusses potential forestry operations. 57 Due to community pressure, private forest owners may acknowledge the importance of protecting biodiversity regardless of any regulatory obligation to do so, and in such cases, the regulatory obligations only help them to identify how to forward this goal. Naturally, the contrary may also be the case: community values may encourage indifference towards regulation.
Motives are often interlinked and affected by other factors. 58 For example, a forest owner may have an expectation of a minimum income from forestry and that plays a significant role in her decision-making. With that said, the same actor may still not consciously weigh the economic costs and benefits of breaching and complying. Similarly, compliance motivations are hard to distinguish from the fact that legal regulation provides the foundation for social responsibility. 59 The forest owners' experience of the fairness of procedures affects their attitudes on cooperation with the regulators. 
Enforcement and Compliance Strategies
Different enforcement and compliance theories are accompanied with different inferences about how compliance should be addressed. When the assumption is that rational actors calculate the cost of compliance and weigh them against benefits, the role of deterrence in preventing non-compliance is particularly emphasised. Deterrence consists of two elements-detection and sanctions-the likelihood and appropriateness of which essentially defines the effectiveness of deterrence. 61 Rational theories place special emphasis on economic motivations. In cooperative theories, however, deterrence is assumed to play a minor role as a driver for compliance. Instead, these theories explain compliance using normative factors, such as the sense of civic duty of the regulatees, and the legitimacy of regulation. According to these theories, strict, coercive enforcement may cause a backlash and actually reduce compliance. Consequently, these theories assume that an increase in deterrence does not increase compliance. Responsive regulation combines deterrence and cooperative theories, building on the idea of continuous escalation of enforcement reactions. According to this theory, the regulator's first reaction to violations of a regulatory obligation should not be a punishment. Instead, persuasion and negotiation and informal enforcement tools should be used to coax the actor into complying with their regulatory obligation. Only if the regulatee appears seemingly indifferent to a regulatory obligation should the regulator use more severe enforcement measures. 63 This approach is considered more efficient than the straightforward enforcement strategy based on deterrence, which requires a high level of investment in monitoring and sanctioning. On the other hand, responsive regulation is expected to be more effective than cooperative strategies that reject punishment. In an ideal scenario, responsive regulation allows for the directing of strict enforcement action on the (minority) group of regulatees who persistently breach, and 'deserve to be sanctioned'. 64 Responsive regulation faces challenges in situations where regulators have difficulty monitoring and grading the level of a breach and when the regulator has a very limited connection with the regulatee. 65 This seems to be a particularly relevant restriction of ideas of responsive regulation as an effective enforcement strategy in forest biodiversity conservation. Measuring the outcome of biodiversity conservation and even just observing the numerous different operations that are conducted in Finnish private forests can be extremely challenging for the regulator.
Institutional Features of Regulation
Theories of smart regulation and meta-regulation pay attention to the institutional features of regulation instead of the enforcement style in responses to the challenges of non-compliance. Smart regulation aims to overcome the situations where interactions between regulators and regulatees are infrequent, by recruiting third parties as surrogate regulators. 66 Third parties, such as local communities, non-governmental organisations (NGOs) and business associations, can contribute to the compliance and enforcement by providing information to regulators and regulatees and fulfilling a watchdog role. 67 Forest certification has been seen as an example of smart regulation, 68 although certification schemes vary significantly. In Finland, the main forest certificate FFCS/PEFC scheme that covers most of the private forests supports compliance with the regulatory obligations in relation to habitat conservation. A threat of losing markets is a strong incentive to comply with the certification standards and hence with the law. However, there is no representative from any environmental NGO on the management board of the association granting FFCS/PEFC certificates in Finland. 69 The board members represent groups like forest owners, logging companies, the forest industry-and the church. 70 The Finnish forest certificate system is based on an assumption that it is in the collective interest of all forest owners that Finnish forestry enjoys a good environmental reputation among timber buyers. The board can be seen as a kind of a watchdog, because it is motivated to maintain the credibility of certificates by controlling individual forest owners. This is crucial from the compliance point of view, although one could assume that the members of the organisation would have no interest in raising the certificate standards over the level required by international markets.
Some forest organisations and professionals can be considered third parties in some sense. They significantly influence how the forests are managed and how biodiversity issues are addressed. 71 For example, forest owners often assign Local Forest Management Associations to make critical choices about how to carry out logging operations. The role of professional organisations as a third party differs from that of NGOs; they are not watchdogs for biodiversity as such, but they do enhance the compliance with the law as part of the production chain. Their motivation for compliance is based on the fact that neglect of the legal requirements could negatively affect the position of their organisation and perhaps also the entire sector. Furthermore, they do not have direct economic motives for violating the law.
An additional theory on compliance, known as meta-regulation, suggests that an efficient method of regulation would be the regulation of risk management systems rather than regulating the risks themselves. Utilising the capacities of the regulatee in the development, implementation and monitoring of environmental management would thus generate the desired outcome. 72 In the context of biodiversity conservation in Finnish private forests, the individual forest owners have traditionally been a target of regulation rather than an active partner. Forest owners have not been information producers, either. The forest owners' views have been distilled into policies through their regional and national advocacy organisations, which might have a role in identifying some of the risks if biodiversity conservation is a goal for them. Thus far, these organisations have mainly advocated economic use and timber production instead of biodiversity conservation. However, as a part of a regulatory shift where biodiversity conservation has become part of forest regulation, biodiversity conservation knowledge has also improved in these organisations.
Having explored the theories of compliance and non-compliance as well as enforcement strategies with a view to the Finnish private forests, we find that there is no single theory that can alone explain the effectiveness of biodiversity protection regulation in Finnish private forests. Building on the notion that the effectiveness of enforcement strategies depends on the nature of non-compliance, the motives of the By answering these questions, we aim to identify the factors explaining compliance and non-compliance with habitat regulation in Finland and the needs and means for improving the enforcement system in place.
EMPIRICAL ANALYSIS
Materials and Methods
The data for empirical analysis consisted of: (1) all reports of Forest Act violations from when the Forest Act entered into force in 1997 up to May 2006, and (2) 13 thematic interviews with representatives of relevant forestry stakeholders. Combining the two different datasets was designed to follow the principle of triangulation, 73 in which simultaneous use of different sources and approaches allows making more reliable inferences in cases where the different analytical approaches produce similar results and therefore avoiding inferences that are likely to be false.
The violation report data gathered from all the 13 regional Forestry Centres included decisions on violations of habitat protection under the Forest Act made by the Forestry Centres and the district courts. To address the frequency and characteristics of violations in a quantitative fashion, we recorded: (1) the dates of the different stages of inquiry into the case, (2) what each authority decided in the case and (3) the factors that had led to the violation according to the different stakeholders from each violation case.
To address the motives, knowledge and institutional features, we conducted 13 thematic interviews with all stakeholder types relevant to the compliance assumptions. The interviews were carried out in August 2007, in order to assess the 10-year period that the Forest Act had been in force. The sample of interviewees included four civil servants from two regional Forestry Centres, two representatives of forest owner associations, one farmer-forest owner, three representatives of environmental NGOs and the environmental managers of three major pulp and paper companies. Following the ideas of qualitative research, 74 the sample was designed to capture the range of different factors affecting compliance and the ways in which they functioned. All major environmental NGOs and large forestry companies in Finland were covered. In line with other studies relying on interviews, the interview data were collected primarily to address issues that would not be recorded in the documents.
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The interviews, each lasting approximately 90 minutes (ranging from 40 to 140 minutes), were recorded and transcribed. We analysed the transcribed interviews with the help of NVivo7.
Results
Frequency of violations and authority action
During the period between the adoption of the Forest Act in 1997 and May 2006, a total of 283 cases of potential violations of protected habitats were investigated by the Forestry Centres. Less than a third of these potential violations were reported to the prosecutor. Twenty-two cases were prosecuted and out of these, 15 resulted in a sentence. It is worth noting that although the Forestry Centre interpreted 176 out of the 283 cases to be violations, only 77 (27%) of these cases were reported. Out of the 99 unreported cases, the Forestry Centre interpreted the violation to be insignificant in 70 cases. In 12 cases, the violation was statute-barred. The remaining 17 remained unreported. Out of the 27% of investigated cases reported to the prosecutor, 29% resulted in a sentence. The criminal sanctions ranged between 3 and 30 dayfines. 76 By comparison, the average number of day-fines for driving a car without a licence is 26. 77 The number of investigated Forest Act habitat protection violations was small relative to the over 100,000 forestry operations carried out every year.
Unintentional reasons for non-compliance
In the interviews, lack of information, difficulties in identifying protected habitats and difficulties related to the interpretation of the law were identified as the main reasons for non-compliance. Many interviewees pointed out that the planners of forestry operations did not have direct access to the inventory data on Forest Act habitats, which made such planning more laborious. 78 Forest owners had received a notification about habitats located on their land, but they did not consistently deliver this to the person contracted to plan the operation. . 76 In Finland, the amount of a day-fine is related to income. Hence, the number of day-fines indicates the seriousness of a crime, and the level of a day-fine is dependent on monthly income. The basic idea of calculating day-fine is as follows: first taxes, and certain tax-like payments are reduced from total monthly income. Thereafter, 255 € is reduced from what is left and the sum is then divided by 60. Finally, each underage child reduces a day-fine by 3 €. If income is 1500 € per month, taxes and tax-like payments 500 €, day-fine is 12 €. Hence for a person with 1500 € income and without an underage child, 3 day-fines would be 36 € and 30 day-fines 360 day-fines. Many interviewees considered the identification of habitats protected under the Forest Act as problematic, particularly in the winter, when the indicator species are leafless and snow covers the ground. Difficulties were identified in determining whether the habitats were in a natural or near-natural state; and in determining the boundaries of the protected habitats. Definitions and determining the correspondence between legal definitions and the natural environment were considered the main difficulties in terms of complying with the regulation. The violations resulting from these difficulties were assessed to be due to deficient and indecisive guidelines from authorities, combined with the absence of information on habitat locations.
The quantitative analysis based on legal documents also pointed to a shortage of knowledge about habitats and legal definitions as the main reason for noncompliance; these were reported to be the reason for non-compliance in most of the cases. It was also common that actors interpreted the content of law in a different way to the authorities.
Economic reasons
The interviewees did not consider economic calculation to be a relevant motivation for non-compliance. Generally, violations were not considered to result from intentional, purposeful action. However, the environmental NGO interviewees suspected economic motivations as well as aspects of property rights to be the cause of some violations. Many interviewees made remarks about the occasional purposeful ignorance among land owners or other actors, but highlighted that these were rare exceptions.
Ignorance among the forest owners was not considered a problem since practical decisions about forestry operations were usually said to be made in cooperation with forestry professionals or were completely assigned to the professionals. Contrary to the assumption that forestry actors' ignorance or incompetence could be a reason for the violations, the interviewees underlined a high level of professionalism involved in forest management decision-making. The interviewees generally judged the professionals to have a high level of knowledge, and their organisations to follow a culture of adhering to and managing legal and other standards.
The high level of compliance was considered to rely on a general culture and system of compliance. The interviewees pointed out that civic duty and positive attitudes towards nature conservation supported adherence to the law. The professional pride of planners and loggers, peer-control and good practice were also considered to support lawful practice. According to many, the institutional setting of the forestry sector was one of the main strengths and reasons for low-level mistakes. Because the sector mainly functions through educated professionals working for a limited group of organisations, implementing change is considered easy and is seen to take effect in a more integrative manner than would be the case if every forest owner were to make decisions independently.
Most of the interviewees, again with the exception of two environmental NGO representatives, judged that the regulation as a whole was working rather well, although they identified some deficiencies. Information flow and coordination gaps as well as unclear definitions lacking in uniformity were considered important points for improvement. The forest authorities and representatives of forest owner associations felt that new enforcement activities should focus on a better definition of protected habitats, more guidance to support compliance, and access to the information on locations of habitats for all actors involved in forestry.
Influence of international markets
All interviewees recognised that there was pressure in the international pulp and paper market for global corporations to comply with regulation. The representatives of companies claimed that their level of compliance would be high whether this pressure existed or not, whereas environmental NGO representatives considered global market pressure and the threat of market sanctions as the main reasons for companies to adhere to regulation. In any case, the representatives of the pulp and paper companies pointed out that they took care to ensure that the forests they buy timber from were managed in accordance with the law. The supply chain effect could even lead to over-compliance among companies, as they avoided buying timber from controversial areas, eg areas that were subject to protection campaigns. Despite this, the companies were reluctant to pressurise forest owners to follow higher standards than those confirmed either in law or by certification systems. Apart from this, at least one company that owned large areas of forest adopted higher standards in the management of its own forests than in other forests where its raw material came from. The corporate forests were used as showcases, with the idea that practices developed in these forests could be marketed to private forest owners who wished to manage their forests in an environmentally sound way, taking biodiversity and multiple use into account. The practical consequences of supply chain effects is relevant for compliance, although the forest certification system dominating the Finnish market does not require much more than the law does in terms of habitat conservation. 
Transparency
Although the identification of protected habitats is an obligation of the holder of logging rights, the authorities had gathered systematic (but incomplete) information of the habitats. This information was made available for forest authorities as well as forest owners. Some interviews pointed out that lack of general availability of this information has a negative impact on compliance, because it made it difficult, if not impossible, for environmental NGOs and authorities to control whether forest logging was occurring in the identified habitats. As the forest owners also had the information, they could pass it on to loggers or other stakeholders but this did not appear to be a systematic practice.
Enforcement styles
As pointed out above, the sanctions for violations appeared lenient. However, this was not considered a problem among the interviewees. Rather, they considered deterrence to occur through the reaction on the part of the regulator, regardless of the sanction. On this notion, two of the interviewed representatives of environmental NGOs took a different view to the rest of the interviewees. They felt that reactions to violations were too lenient, and also suspected that violations were more abundant in number than the authorities knew or wished to admit to.
DISCUSSION
Our analysis of the documented violations and stakeholder interviews illustrates the factors contributing to compliance and drivers behind non-compliance in Finnish forest biodiversity conservation. Based on both our theoretical and empirical analyses, we now discuss ways of enhancing compliance with the regulatory obligations in relation to habitat conservation regulation under the Finnish Forest Act. We find that there have been only a few identified violations of law that have led to investigation and that only a handful of cases have been sanctioned each year. Our analysis demonstrates that the rare identified cases of non-compliance are generally unintentional, mostly caused by the difficulty in interpreting ecological conditions against the regulation. Lack of information on the locations of the habitats and difficulties in interpreting the criteria defined in law explain the reported violations to a large extent. We did not find any evidence that the level of fines or other economic reasoning would be a crucial factor affecting non-compliance. 80 From our analysis, it appears that institutional features such as the characteristics of the decision-making procedure and the roles of those actors involved are the key explanations for the low level of documented violations. First, those making the crucial decisions concerning forestry operations and habitat delineation are typically not the same people who would receive the direct benefits from the breaches of law. Forestry professionals plan and carry out forestry operations, and the forest owners very rarely make the decisions on their own. As professional foresters would risk their career by violating the law without gaining any direct economic benefits from the breach, the incentives for bending the law are questionable. Furthermore, the interviews point to a sense of civic duty and a culture of adhering to legal rules among forestry professionals. This social norm can be considered to extend to forest owners as well, as the authorities and professionals possess significant legitimacy among forest owners and their communication with these actors is cooperative and consultative, rather than enforcing. 81 Thus, also normative and social motives seem to be behind the identified low non-compliance.
Second, those actors who have the largest reputational stakes do not seem likely to take the risks that come with breaching regulatory obligations. The major timber buyers (ie large pulp and paper companies) can attract significant negative attention if they buy from forests that do not meet the requirements of the law. This has a link to smart regulation through forest certification systems, which supports compliance with the law. The public violation of forest regulation is also a violation of forest certification rules and the major companies are committed to buying timber only from certified forests. 82 As our empirical findings point to a lack of intentional breaching and highlight the reputational mechanisms that also support compliance, we can assume that the actors in the sector share an idea of professional social norms and selfcontrol.
The generally coherent reasoning of interviewees is contradicted by the NGO representatives. They believe that the forest owners' profit-seeking motives for noncompliance are a true problem. Furthermore, they see hidden criminality in the sector as an issue. These suspicious views of the relatively closed sector are justified, but also seem distanced from the experience of those other interviewees directly engaged in forestry. While we cannot exclude the possibility that some individual forest owners intentionally breach the rules, the NGO views can be exaggerated in generalising the strategic non-compliance across all forest-owners. As the majority of forest owners have been found to not seek maximum profit from forestry, 83 and as there are compensation mechanisms in place, economic motives for intentional noncompliance are not obvious. However, even if the NGO views do not correctly reflect the compliance practice, they certainly point to legitimacy challenges for the forestry sector.
Another controversial issue is the role of transparency. The interviewees had clearly differing views regarding the availability of information of the geographical location of habitats protected under the Forest Act and the consequences of potentially making this information public. From a smart regulation perspective, the lack of transparency and limitations of the information flow are clear shortcomings of the Finnish forest planning and management system. The idea that third parties would function as 'watchdogs' does not appear to occur in circumstances where access to information is limited. However, our study indicates that compliance can be reached in some cases without the publicity of the documents. It seems that forest professionals, who plan and carry out forest operations in the Finnish system, have had strong motives to promote compliance with the law, even without direct public scrutiny.
This does not mean that increasing transparency and access to the information relating to forest habitats would not be a rational means for enhancing compliance. A public map of habitats would reveal the identification of habitats and the potentially unidentified habitats to true third parties, such as environmental authorities, land-use planners, local residents and NGOs. This would allow them to report the unidentified sites to the forest authority and forest owners. 84 Easier access to habitat information would also support the work of forestry professionals. As mentioned earlier, many interviewees pointed out that a lack of direct access to the inventory data on habitats made planning more laborious and missing information on the locations of the habitats was an important explanation for the reported violations.
CONCLUSIONS
The change in forest regulation in Finland since the mid-1990s portrays a general change in environmental regulation, with the establishment of new governance structures, using increasingly flexible legal formulations of obligations, and generally applying more reflexive regulation. As this type of regulation functions on the basis of state authorities sharing control and responsibilities with several public and private actors, it will affect the reasons for non-compliance and strategies aiming to ensure compliance. We conclude that in order to achieve compliance with modern environmental regulation, and biodiversity regulation in particular, the knowledge, motivations and ability of the regulatees should be the focus when analysing and developing compliance.
Our results indicate that the present regulatory approach is able to produce compliance. The rare cases of identified non-compliance were mainly due to a lack of regulatory or ecological knowledge. We did not find any evidence that economic motives would be a crucial driver for non-compliance. This has important consequences for choices regarding a compliance strategy.
Our results do not justify increasing the deterrence from the level it is currently at. The group of forest owners that have a non-chalant attitude towards habitat protection are a small minority that is already affected by the existing deterrence. In our view, making deterrence even stronger would not significantly increase compliance or the effectiveness of regulation. In fact, the opposite may be the case. Adversarial enforcement might weaken the high level of trust between forest owners and the network of professionals surrounding them, as highlighted in our results.
If we look into the institutional arrangements, we find knowledge, information and coordination to be the most important bottlenecks in improving the effectiveness of regulation of habitat conservation. Raising the level of knowledge about both ecological characteristics and legal requirements among those implementing the law would contribute to the effective implementation of regulation, and increasing coordination would ensure more uniform and sound habitat protection practice. Integrating these aspects in the education and training of foresters as well as sharing information among all relevant actors dealing with habitat delineation are suitable ways of improving informed decision-making. 85 Active communication and transparency of decision-making could be backed up by public access to information concerning the location of habitats. Allowing different stakeholders, eg nature conservation authorities, citizens and NGOs, to contribute to the gathering and use of information would also support compliance and the effectiveness of regulation. Hence, making the regulatory system more transparent would be a major improvement for compliance.
With regard to external control, we consider the forest certification system as a partial solution which improves compliance. To make it easy for all forest owners to participate in the main scheme, namely the Finnish Forest Certification System, the standards are only stricter to a minor extent than the legal standards. Making the standards stricter would mean fewer participants and this would weaken the role of certification supporting the compliance with law in general.
In sum, we propose the following combination for the promotion of compliance with regulation of nature conservation under the Finnish Forest Act: (1) building on a cooperative strategy by improving the knowledge base and sharing, (2) following a responsive regulation strategy by maintaining the existing deterrence and (3) 85 See also Primmer and Wolf (n 14). applying true smart regulation through more ambitious institutional arrangements for engagement with new third parties, such as NGOs. We underline the importance of acknowledging the institutional setting in which regulatees are expected to comply with the law, in line with others who have studied implementation empirically. 86 Enforcement and compliance strategies should be chosen according to their suitability to particular institutional contexts.
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